Implementation research is important in global health because it addresses the challenges of the know-do gap in real-world settings and the practicalities of achieving national and global health goals. Implementation research is an integrated concept that links research and practice to accelerate the development and delivery of public health approaches. Implementation research involves the creation and application of knowledge to improve the implementation of health policies, programmes, and practices. This type of research uses multiple disciplines and methods and emphasises partnerships between community members, implementers, researchers, and policy makers. Implementation research focuses on practical approaches to improve implementation and to enhance equity, efficiency, scale-up, and sustainability, and ultimately to improve people's health. There is growing interest in the principles of implementation research and a range of perspectives on its purposes and appropriate methods. However, limited efforts have been made to systematically document and review learning from the practice of implementation research across different countries and technical areas. Drawing on an expert review process, this Health Policy paper presents purposively selected case studies to illustrate the essential characteristics of implementation research and its application in low-income and middle-income countries. The case studies are organised into four categories related to the purposes of using implementation research, including improving people's health, informing policy design and implementation, strengthening health service delivery, and empowering communities and beneficiaries. Each of the case studies addresses implementation problems, involves partnerships to co-create solutions, uses tacit knowledge and research, and is based on a shared commitment towards improving health outcomes. The case studies reveal the complex adaptive nature of health systems, emphasise the importance of understanding context, and highlight the role of multidisciplinary, rigorous, and adaptive processes that allow for course correction to ensure interventions have an impact. This Health Policy paper is part of a call to action to increase the use of implementation research in global health, build the field of implementation research inclusive of research utilisation efforts, and accelerate efforts to bridge the gap between research, policy, and practice to improve health outcomes.
Introduction
In global health, many specific interventions can be effective at low cost in relatively controlled environments, in short-term studies, or on small scales. 1 However, building strong and responsive health systems that promote health and wellbeing through sustainable strategies that work on a large scale remains an important challenge, particularly in low-income and middle-income countries (LMICs).
Internationally, the need for implementation research could not be greater or more timely. The Sustainable Development Goals (SDGs) and national commitments for universal health coverage require effective implementation of proven interventions to improve health outcomes and ensure that no communities are left behind and all benefit from improved health and wellbeing. Implementation research provides a set of approaches, methods, tools, and ways of bridging research and practice to address these issues. Implementation research offers a renewed focus on how to accelerate the development and delivery of services that improve and sustain health and wellbeing for all people, including those who are most disadvantaged.
The aim of this Health Policy is to present the characteristics that define implementation research and their application in global health through case studies. We show how evidence can inform practice, and the potential of implementation research to make a positive impact on health across different contexts and implementation problems using a range of research methods in LMICs. The case studies highlight contexts in which achieving SDGs and universal health coverage presents heightened challenges.
Defining implementation research
Implementation research builds on several research traditions (panel 1), and each of these research traditions has developed its own set of core disciplines, primary audiences, and typical sets of research questions (table 1). [1] [2] [3] [4] In part because of the so-called invisible colleges that have formed from the different traditions, the field of implementation research in health has yielded considerable debate over its scope, theories, methods, terminology, and areas of emphasis (panel 2). Although we recognise the value of these debates, we use a broader and more inclusive definition of implementation research that emphasises the unifying focus of the varied histories and disciplines, such as that defined by Peters and co-workers 4 "the scientific inquiry into questions concerning implemen tation-the act of carrying an intention into effect, which in health research can be policies, programmes, or individual practices". Implementation research is about using systematic research methods to improve policies, pro gramme delivery, and knowledge translation, preferably through real-time application of knowledge gained through real-world programmatic change. 7 Implementation research addres ses a range of imple mentation challenges, including inefficient or inequi table use of resources, inequity in coverage of or supply-and-demand barriers to scaling up interventions, and sustainability challenges. 7 Implementation research is a convergence of approaches better known in high-income countries in the fields of management, education, and social and health services. 4, 16, 17 Implementation research emphasises attention and dynamic adaptation to local context, stakeholders, local care resources, and end-user engagement in understanding how and why change processes work. 18 In global health, much effort has been placed on building bridges across knowledge producers, consumers, and beneficiaries, across policy makers, funders, programme implementers, and analysts, and across traditions of research, monitoring, and evaluation. 7 Learning from formally designed research projects, adapting robust research methods for local problem solving and monitoring, and using approaches that systematise tacit knowledge and experience are all used to make more informed decisions and produce consistent results in the real world. 19 Ultimately, implementation research is intended to improve people's health through more informed policies, strengthened service delivery, empowered communities, more capable programme implementers and health providers, and more informed policy makers.
Methods to synthesise learning on implementation research
We selected and analysed numerous case studies of implementation research projects in differing LMIC contexts within a framework of core characteristics of implementation research. The framework and selection of case studies was informed by a set of five structured and consultative international meetings that were held between 2012 and 2016 (panel 3), bringing together researchers, donors, and policy makers to identify problems and opportunities related to implementation research, build consensus in describing the field, showcase useful examples, and develop priorities for action.
The case studies included here were purposively selected through a process of inclusive debate enabled by these meetings (panel 3). These studies were used to illustrate common characteristics of implementation research (panel 4), and to show its relevance in a range of geo graphical and political contexts, implementation topics and questions, scales of implementation (continent wide, national, or local), disciplines and methods, and types of impact. Types of impact include improvements in people's health, improvements in policy design and implementation, improvements in health management and service delivery, and supporting and empowering communities and beneficiaries.
We have structured the case studies according to this classification to showcase a range of implementation research examples at different levels of the health system and types of research needs (table 2).
Implementation research that improves people's health

Smallpox eradication
The smallpox eradication campaign remains the only successfully completed global health eradication campaign to date. One of the most dramatic and effective uses
Panel 1: Differences between researchers and policy makers
Policy makers, funders, implementers, researchers, and community members each view problems differently. Wendy Graham of Aberdeen University famously characterised these differences as "Researchers are from Venus. Policy makers are from Mars." 2 Graham, however, wisely recruited Dr Sam Adjei, a policy maker and researcher, to advise her. Adjei, who died in 2016, had a career bridging these two worlds of research and policy making and was an inspiring champion of the potential of an implementation research vision in Ghana and internationally. Adjei set up the Ghana National Health Research Unit to promote, institutionalise, coordinate, and conduct health systems and operational research focused on the use of research results. Today, this research unit has transformed into a division in the Ghana Health Service with three vibrant internationally recognised field research centres, ensuring that health research is responsive to country needs and priorities.
Key messages
• Implementation research offers a way to understand and address implementation challenges and have a positive effect on people's health by contributing to building stronger and more responsive health systems within the realities of specific contexts. • Implementation research can lead to positive health outcomes, inform policy design, improve health management and service delivery, and support and empower communities and beneficiaries. • Implementation research uses multidisciplinary approaches and a range of empirical and systematic methods to document, analyse, and address key health problems and test technical health interventions and contextually tailored innovative strategies within the foundations of local context. • Implementation research can be used to evaluate the feasibility, adoption, and acceptance of interventions and their coverage (particularly in reaching disadvantaged groups), quality, equity, efficiency, scale, and sustainability. • Implementation research involves an approach to doing research that fosters ownership, collaboration, and influence; policy makers, implementers, communities, and researchers should work together throughout the research and implementation processes to build trusting partnerships and encourage the coproduction of knowledge. • Implementation research involves some key trade-offs to consider, including rigour versus usefulness of the research, fidelity versus adaptation of an implementation component, embedded versus externally objective approaches, seeking generalisable knowledge versus context-specific problem solving, and incentives versus disincentives for researchers and implementing agencies.
of implementation research involved testing a new implementation strategy for smallpox eradication using real-time data. The purposeful application of different research approaches was crucial to the success of the smallpox campaign. These approaches included research on different ways to deliver vaccines, such as the bifurcated needle invented in 1965, which allowed quick and efficient immunisation of large numbers of people. However, when an important shortage of vaccines became apparent, to pursue the long-standing strategy against smallpox (ie, national mass vaccination), field research (as implemen tation research was known during the smallpox programme) was needed to test a novel implementation strategy. The new approach involved surveillance containment or ring vaccination, whereby response teams rapidly moved into areas where there were newly identified cases, and quickly vaccinated everyone in the affected villages to build rings of resistance around smallpox cases. Implementation research tracked the number of new smallpox cases over time, showing how the new ring strategy led to an immediate decline in the number of transmissions in Nigeria in one high-transmission season and then throughout the year. This finding led to the successful adoption of the ring strategy across west Africa and around the world. 20 More recently, the ring strategy was adapted in an innovative way to test the effectiveness of a new Ebola vaccine during the recent Ebola epidemic in Guinea. 21
Neonatal survival
A more recent case involved the testing of locally developed packages of services to improve newborn survival on a large scale in several low-income countries. This case offers a lesson in how implementation research done in real-world conditions using locally available resources can change practices on a large scale and save lives. Sepsis or severe bacterial infection is a leading cause of neonatal death. Severe bacterial infection has a rapid onset and is difficult to definitively diagnose. Until recently, the WHO recommendation for sepsis was hospitalisation and treatment with injectable antibiotics for 10-14 days. This treatment is not feasible for many families in Africa and Asia. 22, 23 Although hospitalisation remains the WHO standard of care, a coordinated set of studies in Africa, Bangladesh, and Pakistan established a new evidence base of implementation strategies for outpatient management when necessary, which have been included in new WHO guidance. 23, 24 The simplest of these regimens involves 2 days of injectable antibiotics and 7 days of oral antibiotics with follow-up. Rather than studying these new strategies in better funded settings or under conditions in which research teams could control the quality of care, the studies were designed from the outset to address the realities of severely constrained resources, including shortages of qualified doctors and nurses and unreliable infrastructure, and were tested concurrently in five countries with varying health system contexts. 25, 26 In Bangladesh, the government adopted the new WHO guidance as a result of studies that showed that these guidelines could help achieve 20% reduction in neonatal mortality. Following the principles of implementation research in global health, the government of Bangladesh is working with funding agencies, implementation groups, and research partners to evaluate the broader effects of the adoption of the new guidelines, including evaluating the feasibility and safety of the new WHO guidelines in three different regions with different health systems, contexts, and technical support. Reviews every 3 months will allow the refinement of the implementation process and planning for the national scale-up.
Implementation research that informs policy Ghana
The Community Health and Planning Services (CHPS) is the most local level at which public health services are delivered in Ghana. CHPS started as a family-planning Non-disciplinary or transdisciplinary, but largely influenced by social psychology, education, and anthropology research project and then transformed into an initiative aimed at locating primary care services in communities and involving them in the decision making process. The CHPS example shows the practicality of scaling up a successful pilot programme throughout the country, and what is required to put evidence into action through research, experimentation, multiple validations, and adaptation. Between 1994 and 2000, country stakeholders went through an interactive and engaging process to pilot, The divergent histories of implementation research and disciplines that have addressed implementation questions continue to stimulate much debate over terminology, theory, and methods. For many people and organisations who are largely interested in effective implementation, distinguishing whether these debates signal any progress in understanding as the science advances or are simply the territorial markings of different research tribes or invisible colleges is often difficult. 2 Although evidence-based medicine is one of the more recent research traditions, its emergence has spawned a branch of implementation science that now dominates the clinical literature, defining implementation science as the "scientific study of methods to promote the systematic uptake of research findings and other evidence-based practices into routine practice, and, hence, to improve the quality and effectiveness of health services and care." 3 Within this tradition, an attempt was made to provide consistent definitions for the field, which the authors called dissemination and implementation research. 5 By 2015, a literature review of definitions for implementation science that just focused on HIV and AIDS identified 73 different definitions for the term, mostly from this same tradition. 6 The results prompted the authors to expand the definition of implementation science to a "multidisciplinary specialty that seeks generalisable knowledge about the behaviour of stakeholders, organisations, communities, and individuals in order to understand the scale of, reasons for, and strategies to close the gap between evidence and routine practice for health in real-world contexts". 6 A comparison of the different strands of research traditions that study implementation (eg, operational research, scientific management, policy and programme evaluation, participatory action research, and the dissemination of evidence-based practices) suggests that these types of implementation research have much in common with the expanded definition, although some fields have a broader scope (eg, to include policy and programmes beyond practice) or include specific methods, given that evidence has different connotations in different fields. 4 Other research traditions do not focus solely on generalisable knowledge, but also on the use of knowledge or the interface of knowledge and action. Global health discussions have highlighted the importance of multidisciplinarity, collaboration, real-world settings, problems of scale and sustainability, and the bidirectional links between practice and evidence, 7 which motivates the use of terms such as delivery science 8 and programme science. 9 Although the terms science and research are often used interchangeably, research is a crucial part of science and involves the use of scientific methods to gather and analyse data to answer questions. Yet the term research can also be controversial to some organisations and has practical consequences. For example, some universities might consider activities to be research only when the work is intended for publication (or more broadly to produce generalisable knowledge) or when a specific sponsor for the activity is present. Others may distinguish formal research from problem-solving activities, even when both types of research use the same methods. Similarly, some funded projects are categorised as quality improvement projects or public health practices rather than more traditional human subjects research. The categorisations of these activities as research might result in different types of ethical review of the protocols, depending on how the activity is classified.
Conducting research is also problematic for agencies that do not have a research mandate; in global health, these organisations could include Gavi, the Vaccine Alliance, UNICEF, The Global Fund, and many public health agencies. Because these agencies often need robust information about their programmes and are often expected to use robust monitoring and evaluation, they classify their activities as non-research activities, sometimes as monitoring and evaluation, learning, or occasionally as operations research. These agencies also use different funding mechanisms for these activities. We propose that all these activities can be considered implementation research when robust scientific methods are used to answer questions related to implementation. These different types of classification as implementation research still means there is a need to carefully ask relevant questions and apply appropriate theories and methods to the problem.
Although we do not advocate for a single theory among the many theoretical frameworks in the field, some metaframeworks that bridge theories and help to identify more specific theories and methods that can fit a particular question or context are particularly useful. These metaframeworks include the Consolidated Framework for Implementation Research, 10 the National (US) Implementation Research Network's Active Implementation Frameworks (usable interventions, implementation stages, implementation drivers, implementation teams, and improvement cycles), 11 a synthesis of frameworks on implementation processes, 12 and an analysis of models according to a socioecological framework to help identify and select relevant frameworks. 13 Many handbooks are also helpful, including WHO's introductory implementation research guide, 14 and the Standards for Reporting Implementation Studies statement on how to report implementation research. 15 experiment, replicate, and scale-up a programme that mobilised local volunteers, resources, and cultural institutions to support community-based primary care. 27 The original CHPS model was piloted through deploying nurses to the community and engaging local leaders, resulting in reductions in child mortality by 50%, maternal mortality by 40%, and fertility by nearly one child per mother in only 5 years, compared with areas relying on existing services alone. 28 The key implementation research les sons to inform scale-up were as follows: the need to place nurses in home districts but not home villages; to adapt to each district context; to mobilise local resources; to develop a shared project vision; to do exchanges, in which staff can observe the model working in another setting; and to pilot the approach locally, and expand based on the lessons learned at that level. Since 2000, the country has continued to gradually scale up the imple mentation of CHPS with both successes and challenges. A review by Krumholz and co-workers 29 shows that the original scope of CHPS has been expanded, which has increased access to health care, although some implementers are concerned that the original emphasis on community involvement does not have the same prominence as in the original study.
Afghanistan
The case of the development and use of a national balanced scorecard for basic health services in Afghanistan shows how implementation research can be used to immediately influence policy, as well as the limitations and potential consequences of close links between research and policy. The balanced scorecard in Afghanistan is part of a monitoring system set up through multistakeholder engagement to regularly assess the delivery of a basic package of health services across the country. The balanced scorecard was used as a tool for regular renewed planning of activities, reallocation of resources, and problem solving, 30 and also provided a platform to test government and non-governmental organisation (NGO) policy innovations, such as contracting and health financing innovations. 31 A cluster-randomised trial that used the balanced scorecard was done to test different user fee options, and within days of the study being completed, the results were quoted by the Ministry of Public Health (MOPH) as a basis to justify discontinuing user fees at primary care facilities because of the negative effects of these fees on access, while failing to improve quality or raise large amounts of funding. 32 This was a policy the government had wanted to change and the research provided them with confidence to do so. However, more recently, when the same data collection system and revised scorecards were used to evaluate a pay-for-performance scheme that was shown to be ineffective, 33 the MOPH expanded the programme anyway with World Bank support, but has not paid the evaluators for the work. 33 This case shows that close collaboration between policy makers and researchers can result in research that directly leads to policy change, particularly when the results are consistent with government ambitions, but there are also risks to researchers when they work closely with government and the results do not support government expectations about their policies.
Nutritional systems
Implementation research has been used effectively to build and sustain multisectoral nutrition systems (MSN) across Ethiopia, Uganda, Burkina Faso, and Mali by identifying important investments that are required in these systems. Malnutrition is a major contributor to the global burden of disease in low-income countries, with more than 2 billion people affected by micronutrient malnutrition and 161 million children suffering from chronic undernutrition. 29 Establishing mutual understanding of the evidence of highly efficacious and costeffective interventions by policy makers, researchers, and programme managers 34 has been the foundation for the increased importance of nutrition on global and national agendas. [35] [36] [37] [38] [39] These communities also coalesced in the creation of Scaling Up Nutrition (SUN), a movement which promotes a multi sectoral approach involving delivery of direct inter ventions and policy reforms in key sectors (eg, health, agriculture, and education), and which aligns policies, programmes, and procedures from the government, donors, and NGOs, consistent with the evidence synthesised in a Lancet Series on maternal and child nutrition. 40 However, an evaluation of SUN reported that implementation at country level faces many challenges, including a so-called implementation disconnect. 41 Actors and insti tutions at national and subnational levels function as a complex adaptive system,
Panel 3: Meetings on implementation research that informed the case studies
The approach to case study analysis involved the identification of multiple case studies of implementation research projects in differing low-income and middle-income country (LMIC) contexts and analysing these case studies within a framework of core characteristics of implementation research adapted from the literature. 7, 14 The selection of case studies in this Health Policy paper has been informed by a set of structured and consultative international meetings that aimed to bring together different stakeholders with an interest in implementation research in LMICs, to identify problems and opportunities related to implementation research, build consensus in describing the field, showcase useful examples, and develop priorities for action. This series of meetings included the following: a meeting to develop and finalise the guide (Implementation Research in Health: A Practical Guide) in Geneva, Switzerland in 2012; 14 consultations on the priorities for a statement on Implementation Research and Delivery Science in Washington DC, USA in April, 2014, and in Accra, Ghana in July, 2014; the launch of the statement on advancing implementation research and delivery science at the Health Systems Global Conference in Cape Town, South Africa in October, 2014; and two paper-writing workshops in Washington in November, 2015 and Montreux, Switzerland in April, 2016. The statement in Cape Town 7 also involved a web statement which different stakeholders (eg, health managers, donors, and researchers) and their institutions signed up to, with actions to take forward the field of implementation research.
but their implementation logic is based on bureaucratic rational assumptions that ignore this complexity. Consequently, the many stakeholders, including govern ments, donors, NGOs, civil society, businesses, and researchers still have divergent mandates, incentives, and accountabilities. The nascent formal coordination structures do not have the authority and capacity to coordinate their approaches, and the globally-prescribed monitoring and evaluation systems do not have the contextually relevant, nuanced, and timely information needed during the system-building phase when implemen tation challenges surface.
Recognising this disconnect, an implementation research effort was undertaken in four countries in the SUN movement to provide real-time and customised information to country stakeholders to better understand implementation challenges based on key principles of strengthening strategic capacity, learning and adapting management, and sharing documented learning. The research identified three crucial investments that are necessary to build and sustain effective MSN systems, including strengthening human resources in the MSN coordinating unit, creating an implementation team to cascade learning and implementation throughout the country, and ensuring that accurate information on bottlenecks is conveyed and acted upon swiftly by highlevel decision makers across the sectors. 42
Implementation research to improve health management and service delivery District health systems strengthening
A growing body of implementation research shows that the use of participatory research processes to support learning and district health systems strengthening. In the cases described in this section, the participatory action learning strategies have been assessed using a range of qualitative, participatory, and quantitative methods, and have shown promising results, identifying the probable pathways of effect.
The Improving Health Workforce Performance (PERFORM) project 43 has involved partnerships between researchers and District Health Management Teams (DHMTs) in decentralised contexts (Ghana, Tanzania, and Uganda). Working in three districts in each country, a management strengthening intervention was implemented to identify workforce performance challenges and feasible bundles of interventions to address them. 43 The project uses a systems approach in which people involved 
Context specific
Contextualisation of an intervention in implementation research is important, hence why the detail of context is made explicit, alongside the level of analysis and action (eg, community, district, or national level). Attention is paid to the differences in need for and benefit from interventions depending on gender or other axes of inequity.
Relevant and agenda-setting purpose
Identify and address challenges related to any implementation decisions or processes at any level, including identifying and addressing health problems, setting the agenda, setting priorities, and building commitment at all levels.
Methods fit for purpose
Research design should be responsive to an implementation problem or question; typically a range of data sources and methods are considered appropriate for the implementation questions, decision context, and community or patient characteristics, while remaining sensitive to gender and other social stratifiers.
Demand driven
Research questions are framed or based on needs identified by implementers, intended beneficiaries, policy makers, and research consumers in the health system.
Multistakeholder and multidisciplinary
Democratisation of research is important; implementers, policy makers, and researchers (and often communities, including the most marginalised) should coproduce the research, co-create solutions, and use the results together, drawing on multiple disciplines (eg, management, psychology, sociology, education, epidemiology, anthropology, engineering, political science, and economics). Leadership or partnership of national scientists is important.
Real world
Implementation research does not usually take place under controlled trial conditions (but can be part of pragmatic trials with process and context assessments running alongside) and usually takes place within the reality of implementing organisations, communities, and financing systems, and within the context of health systems that are constantly changing and adapting.
Real time
Implementation research is designed to provide evidence or solutions through short feedback loops that can be used for real-time improvements, course-correction in implementation, or periodic reflection, and is a dynamic, non-linear, iterative, and evolving process.
Focuses on processes and outcomes
Implementation research is focused on processes and engages implementers and documents how interventions are implemented and delivered to assess acceptability, fidelity, adoption, scale-up, and impact. Tacit knowledge is used and acknowledged.
These characteristics were informed by an expert review process and adapted from Peters and co-workers 14 and the Cape Town statement of 2014. 7 in the health system use data to identify and address workforce problems, within the context of other health system components that are also constraining the DHMTs. Examples of bundles of interventions include linking human resources strategies (eg, attendance monitoring and appraisal) with strategies addressing wider health system problems, for instance by building competence and ensuring medical supplies are available. 43 This management strengthening intervention is being scaled up across these three African countries, with implementation research guiding this process. The ExpandNet approach to scale-up 44, 45 is being used; this approach focuses on key principles, including systems thinking (focusing on the inter-relationships between different Assessment and sharing of learning across contexts to inform country-level and global uptake of learning; Bangladesh has adopted WHO guidelines and an iterative process of assessment is ongoing to inform further adaptions
Implementation research that informs policy design and implementation
Communitybased health services in Ghana
Ghana, a nationwide process to promote scaling up approaches Identified the importance of supporting and sustaining the scaling up of community-based health services
Original research showed that the intervention was successful and how to achieve success; however, no research was done to inform scaling up in context
In response to policy maker concern over how to effectively implement community-based health services and address the challenges faced in preceding village health-worker programmes stakeholders and the wider environment), sustainability (institutionalising the intervention into policies, guidelines, and budgets), enhancing scalability through ongoing monitoring so that implementers are able to adapt the intervention and learn and improve scalability, and respect for human rights, equity, and gender.
In the Ghana PERFORM sites, positive changes in service delivery and workforce performance indicators at the district level include improvements in vaccination and attrition and improvements in quality of HIV clinic services. Research was used to build management capacity in problem analysis and inform the design of integrated strategies for improving workforce performance and health systems. This strategy resulted in strengthened supportive supervision, more regular feedback meetings, and improved documentation at the district and subdistrict levels. 43 An increase in initiative and risk-taking culture, teamwork and collaboration, and empower ment has also been observed. 43 In Nepal, an implementation research project used similar participatory processes as PERFORM to enhance health worker performance in three different districts and assessed the processes, effectiveness, and feasibility to scale up. 43 The key components of the intervention included orientating health workers and health-facility operation and management committees to the performance management package, setting benchmarks for key service delivery indicators at the facility level, group monitoring and assessment for staff, individual appraisal, supportive supervision and feedback, development of outcome-focused job aids for health workers, and community assessment. The findings showed improved functionality of health service delivery with increased motivation of health workers, which contributed to a reduction of health workers' absenteeism in several health facilities. Group monitoring and supportive supervision was considered one of the components that helped improve health workers' performance. Health workers' performance was linked to improvements in the quality of health services and has potentially contributed to improved health outcomes, especially in maternal and child health. 46 The District Innovation and Action Learning for Health Systems Development (DIAHLS) project in Mitchell Plain, South Africa, aims to strengthen leadership and governance within the district health system to support primary health-care improvement and strengthen policy implementation. The approach has involved intervening in the routine processes of decision making-ensuring the cohesion of health systems. 47 The learning is negotiated and constructed among practitioners and researchers 48 to coproduce knowledge on how complex systems function and can be strengthened, and to support further action. The DIAHLS approach includes cycles of action research and learning with engagement of providers at different levels, includes relationship building, mentoring and coaching, and reflection and writing, and is implemented at both the individual and team level.
In the Mitchell Plain subdistrict, South Africa, impressive gains have been made. For example, women with antenatal appointments booked before 20 weeks gestational age increased from 114 women in 2011 to 1452 in 2014. The incidence of HIV positivity per year in infants has been significantly reduced, with motherto-child transmission declining from 1·8% in 2011 (28 infants positive in a cohort of 1570 pregnant women undergoing prevention of mother-to-child transmission of HIV [PMTCT]) to 0·6% in 2014 (nine infants positive in a cohort of 1564 women undergoing PMTCT). Local system actors agree that the gains in managerial confidence, new managerial styles, positive attitudes, and greater proactiveness in identifying and tackling service challenges at both facility and mid-managerial levels, together with improved relationships across systems and structures, has sustained and enhanced performance. 47, 49 There have also been new positive ways of working, including creative approaches to management in different areas, which have led, for example, to innovative work addressing gender issues in a range of projects. This approach won the corporate City of Cape Town awards for its gender programme, action, and leadership.
Knowledge gained from these different projects showed that implementation research used for district strength ening can inform action and produce better results even in remote and challenging district contexts, with no additional financial resources. The effects on improved performance in delivering services is fostered when there is continuity and commitment of leadership and a systems approach that identifies and addresses unintended consequences, engages key stakeholders, and functions across the health system to catalyse wider change. Ultimately, building trusting partnerships between researchers, health workers, managers, and policy makers that facilitate the co production of knowledge and action is crucial. Trusting relationships with key stakeholders (including the Ministry of Health) in Nepal ensured collaborative dialogue when the 2014 earthquake caused great damage to one of the imple mentation research districts, Rasuwa. Following dialogue between the research team and policy makers it was agreed that the originally planned management interventions could no longer be implemented in Rasuwa, but that the team should do quick qualitative assessments to describe changes in service delivery and working environments after the earthquake, and should develop recommendations for policy makers to reinforce coping strategies and supportive systems. The findings highlighted the resilience of health workers in providing services and the need for additional psychosocial support, compassionate leave, and recognition. 50
Respectful maternity care
Disrespect, abuse, and neglect of women is a barrier to facility-based birth and a violation of the human rights of pregnant and post-partum women. 51 In Kenya and Tanzania, research studies have documented the prevalence of and factors associated with abuse. 52 Research in Kenya involved a multilevel intervention initiated by a partnership of researchers, Ministry of Health officials, and other implementation agencies with multiple components, including draft legislation and guidelines and training for facility-based supportive counselling for health providers. 53 Through close work with stakeholders, packages of interventions were developed and tested to reduce abuse. The study documented a reduction in overall disrespect and abuse from 20% to 13% after the intervention, despite the introduction of a national policy of free maternity care (presumably leading to higher use of this type of care) and nurses' strikes. 54 On the basis of these results, the government of Kenya is beginning a national scale-up of the strategy. Stimulated by the early findings of this intervention study and a companion study in Tanzania, WHO commissioned a review and released a policy statement on the prevention and elimination of disrespect and abuse during childbirth, 24 and has embarked on a multicountry study to measure global prevalence of this abuse. Concurrent to these efforts and these initial implementation research studies, the White Ribbon Alliance has engaged in policy dialogue at the country level and global level, bringing this topic into the global and country dialogues and stimulating further research efforts.
Integrated community case management
From 2008 to 2013, there has been strong financial and technical investment across 36 countries in the African region to assess the effects of Integrated Community Case Management (iCCM), a delivery system that makes use of community health workers to deliver treatment for pneumonia, malaria, and diarrhoea to children closer to communities. The findings of these studies, led by a variety of implementers, were mixed, often showing no effects on mortality. 55 Implementation research grounded in local contexts was needed to better understand different practices and outcomes in different contexts, and provide overall learning on how best to adapt the implementation of iCCM. Following in-depth consul tation, recom men dations were developed to focus research on a range of implementation issues (table 3) . 57, 58 From 2008 to 2013 large increases in supportive policies for iCCM and increased implementation of these policies in the African region have been seen. 58 Delineating the specific effects of these implementation research studies on iCCM implementation in Africa is difficult, because iCCM policy development and implementation is influenced by the prevailing conditions of the health system in each country, their history of primary health care, the role of community health workers, and available funding and local champions and leaders. 59, 62 However, evidence from studies in three countries suggests that policy makers greatly valued local implementation research, and international research evidence was used to identify locally relevant policy options. 61 In addition, WHO and UNICEF functioned as knowledge brokers, bringing these implementation research findings from other countries through academic publications, statements, guidance documents, and meetings to the attention of local policy makers. 60
Implementation research to empower communities and beneficiaries
People at risk for HIV infection and discrimination
The government of India developed the National AIDS Control Programme, which involves the implementation of targeted interventions to reduce HIV for key populations, including female sex workers (FSWs). A qualitative process evaluation was done in two Indian states, Andhra Pradesh and Karnataka, to assess the ways in which targeted interventions are appropriately adapted Training and supervision 47, 48, 56 Supplies 49,51,54,55,57,58,59-61  Quality of services 47,51,53-55,57-60 to FSW needs and changing contextual and programmatic factors. 68 Establishing outreach activities for FSWs, many of whom were illiterate, was challenging, because these women are stigmatised, face extreme discrimination (including a history of violence at the hands of police and family members), and do not have support groups or associations. The outreach strategy required several refinements, including the hiring of peer educators of different ages, the creation of drop-in centres, the introduction of pictorial materials, and the design and redesign of interventions acceptable to FSWs. Similarly, the condom promotion and distribution strategy and clinical service delivery models evolved. Several models were implemented, adapted, and ultimately differentiated according to the needs of the clients. The most important component of the targeted interventions was the gradual inclusion and integration of FSWs in the provision of services that were more responsive to their needs. The targeted interventions started with needs assessments to better understand the community of FSWs, revealing how addressing threats of violence and harassment are more important than HIV prevention. The regular involvement of peer educators facilitated community-led interventions, eliciting interest in forming communitybased organisations and gene rating greater community participation. These factors contributed to a social movement recognising the rights of sex workers and their social entitlements. The targeted interventions benefited from a broad variety of implementation research, using multiple data sources to inform implementation changes. The programme used three major sources of data, including periodic surveys and assessments, annual sentinel surveillance, and routine programme data. The results were regularly triangulated to ensure their validity before decision making and strategy refinement. A key lesson, however, is for managers to recognise that data will always have limitations, and that they needed to make "decisions based on the best available data rather than wait for the next sample or a more refined analysis". 63 With a quasi-experimental design that varied the intervention intensity, statistically significant declines in HIV pre valence among young pregnant women were observed between 2007 and 2011 in the districts with the highest intensity of targeted interventions, whereas similar changes were not observed in districts with lower intensities, suggesting that targeted intervention had a role in causing the decline. 64
Community-directed treatment for onchocerciasis
Community-directed treatment with ivermectin (CDTI) is a core factor in the control of onchocerciasis in Africa. The strategy relies on active community participation in the process of ivermectin delivery; the community decides how, when, and by whom ivermectin should be delivered. 69, 70 Several studies have shown that ivermectin alone cannot eliminate onchocerciasis, because this drug is active only on microfilariae, and its use is contraindicated in areas where Loa loa is highly endemic because individuals with high microfilarial loads of L loa are at risk of serious adverse events. 65, 71, 72 Antibiotics targeting the endosymbiotic bacteria (Wolbachia) of Onchocerca volvulus are a promising alternative tool for onchocerciasis control and elimination, particularly in areas of co-endemicity with loiasis, and have the added benefit of also killing adult worms. 66, 73 The implementation research process aimed to test the feasibility of a long course of antibiotic treatment (6 weeks). In the intervention arm of the clinical trial, a rigorous process of community engagement was undertaken. First, the team met with the community leaders to explain the treatment process. Communities were then supported to select their own representatives to serve as community drug distributors (CDD). CDDs were trained through an ongoing practical adult learning approach on the importance of adherence through the process of directly observed treatment. CDDs were also supported in record keeping and strategies to ensure consistent supply of drugs through a process of health systems strengthening.
In a CDTI study in Cameroon, the intervention group showed very strong adherence (98%), suggesting that delivering a complex intervention over a sustained period at the community level is feasible and acceptable. Health impact assessments that were done 4 years later showed a 10% reduction in prevalence of the disease and a substantial reduction in the number of parasites in people's skin, and qualitative assessments at the community level revealed a strong sense of enhanced wellbeing. The awareness of onchocerciasis and its socioeconomic effects on the population was a motivating factor for community adherence to treatment. As a result of the research, policy changes in the programmes have been made and have been adopted across Africa. Doxycycline is now used as an alternative to ivermectin in the control of onchocerciasis in areas highly endemic for L loa.
Limitations of implementation research: a matter of balance
As with any research endeavour, questions about the quality of research that is applicable to the methods chosen can be asked, and these questions are every bit as relevant to the methods used in implementation research. However, the trade-offs between the pursuit of rigorous methods and the timeliness and utility of the research is a major consideration in implementation research. As a simple example, policy makers often do not require a confidence of p<0·05 to make a decision, and might hesitate to expand a sample size or the duration of a study simply to meet this threshold. Another trade-off to consider in implementation research is whether to do this research in an embedded way within an organisation being studied or to do the research from outside the organisation. The embedded approach encourages internal problem solving and adoption of findings, whereas an external approach can offer greater objectivity by the researchers, and more scope to produce findings that might be crucial to the organisation's performance.
Another issue is that implementation research is often focused on answering a particular problem in a particular setting, reducing the generalisability or ability to learn in places other than where the study was done. Being explicit about the application of theory 74 and using recently developed standards for reporting implemen tation studies guide lines should help to improve this issue. 15 Another common tension is between the need to study and maintain the fidelity (implementation according to its design) of a particular intervention and the need to be able to adapt the intervention and learn lessons in the course of implementation. Adaptations to the intervention often happen as it is being scaled up or as conditions change. Implementation research can provide valuable information to guide these adaptations so that they fit the different contexts and needs, showing the importance of implementation research from the outset of the scale-up of complex interventions. The need to not only test the effectiveness of standardised interventions but also to use implementation research to support the evolution of interventions to fit the organisational and ecological contexts within which they are used is increasingly being recognised. This approach recognises that such adaptation can improve the outcomes of an intervention, rather than lead to an inevitable decrease in effectiveness. 75 Both approaches can be appropriate, but importantly key stakeholders (eg, researchers and authorising and imple menting agencies) should be in agreement at the outset, or at least should agree how long they want to pursue a particular approach. One way of dealing with the need to change an intervention over time in pragmatic trials is to have a design phase in which the feasibility of different implementation arrangements or components is tested and agreed, and then fixed for the duration of the trial. 76 Other tensions arise when balancing stakeholder interests and incentives within implementation research. Researchers need to spend time getting to know policy and practice organisations and need to give up some control over their research. These requirements involve skills and time that researchers might not have, in part because of the challenges of budgeting and knowing how much time is needed while meeting deadlines in conventional research funding proposals. Giving up control in this way requires a greater tolerance for uncertainty, but the payoff is frequently better engage ment, more immediate effects of the research, and sustained engagement. However, if universities do not value research impact in their recognition and promotion criteria, implementation research might be a risky endeavour, especially for junior academics. For imple menting agencies and policy makers, implementation research provides oppor tunities to improve their pro grammes and services, but might also attract attention to their work, with real consequences if performance is poor. Despite these organisational tensions, improve ments in accountability are likely to benefit patients and populations served by health systems.
Conclusion
The case studies show the wide range of implementation research processes in terms of scale, topics, methods, and range of impacts in global health. The effects of implementation research do not always fit neatly into the categories we have used to describe them. The same research can affect health outcomes while also informing policy, improving health management and service delivery, and empowering communities and benefi ciaries. Many of the case studies illustrate how imple mentation research can be used to improve health service delivery within specific contexts and discuss the processes that can inform scale-up and efforts in other settings. Some of the case studies focus on vertical or disease-specific inter ventions (eg, smallpox, HIV, or onchocerciasis), and other case studies focus on broader health systems strengthening (eg, the national balanced scorecard for basic health services in Afghanistan and district level cases). In the case of disease-specific interventions, implementation focus brings in the need to acknowledge and address the broader health system factors that can either enable or inhibit effective action, and raises other areas for important consideration, such as community ownership and adaptation to community needs.
Context is crucial to the implementation research endeavour, and the case studies make context explicit. Many of the case studies include implementation research processes across different county contexts and programmatic objectives. There are strategic opportunities to learn lessons across diverse contexts. The case study examples of national nutrition systems, iCCM, and strengthening health systems at the district level illustrate a cumulative and growing body of knowledge about developing the health system's organisational capacity across multiple contexts and issues. Implementation research allows the documentation of processes to ensure that the depth and detail of what has been done is made explicit, so that adaptation to other contexts can be considered. Earlier work in this area has emphasised the importance of context and local and ongoing adaption. For example, a systematic review of 150 strategies to strengthen health services in LMICs highlighted much higher implementation outcomes with flexibility and modification through stakeholder feedback, constraints reduction plans, initial and continuous adaptation of the strategy to the local context, broad-based support of stakeholders, and coordination and community organisation. 31 Implementation research is about how to improve implementation: testing feasibility, adoption, and acceptance of the intervention; addressing quality, equity, efficiency, scale, and sustainability; and ensuring coverage of all people, even those who are marginalised, with the ultimate goal of strengthening health systems to improve health outcomes. These endeavours involve a range of research methods, shaped according to the questions addressed and further iterative processes linking research, reflection, and action. These processes have important roles in helping policy change to be realised, sustained, and to have an effect.
The case studies also show how implementation research involves partnerships across the research and implementation cycles with coproduction and concurrent use of knowledge. Dissemination alone is not sufficient to support real change. The core characteristics of implementation research (panel 4) include the nurturing of trusting partnerships to do real-world, real-time research that addresses relevant implementation challenges. The case studies illustrate the importance of context and how health systems operate as complex adaptive systems, 71 constantly changing and shaped by the activities of a diverse set of actors who have different types of incentives to engage or not to engage in implementation research. The case studies illustrate approaches to complex issues in health systems strengthening, and how different stakeholders can learn from their efforts. Local leadership to support ownership, flexibility, and responsive ness of research to the realities and challenges posed by changing, complex, and adaptive health systems is important. Fragility and disaster bring into sharp focus the importance of trusting relationships and approaches that are both embedded and iterative to address the needs and realities of changing contexts.
The implementation research and delivery science statement released at the Cape Town Global Symposium on Health Systems Research is a call to action to the global health community (including academia, imple menters, national and global health institutions, and donors) to take up the challenge of strengthening implementation through productive partnerships between policy makers, implementers, and researchers. 7 Advancing implementation research will require over coming some challenges, including the misalignment of incentives in some academic institutions, which discourages young academics from creating a career in this area and sharing experiences through networks and publications. The growing effort to produce guidelines for publishing implementation research reveals the limitation of current approaches and recognises the importance of reporting studies in sufficient detail to permit replication or adaptation. 64 This highlights the need for further dialogue between journals and authors on how to report the implementation process and learning from implementation research and the broader field of health policy and systems research. Implementation research, as outlined in this Health Policy paper, presents an opportunity to bridge the know-do gap for the ultimate shared health impact that we researchers, policy makers, programme implemen ters, and communities seek to achieve.
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